Biotin-streptavidin-labeled oligonucleotides as probes of helicase mechanisms.
Helicases use the energy from ATP hydrolysis to catalyze formation of single-stranded nucleic acids by unwinding double-stranded nucleic acids. The ATP-dependent reaction can be broken down into at least two steps: melting of the duplex and translocation of the enzyme along the nucleic acid lattice. Each step presents difficulties for study because clear end points for the reactions are not always available. For example, translocation involves the movement of the enzyme from one point along the lattice to a new position, with no net change in chemical structure of the nucleic acid. Hence, new assays have been developed in which the nucleic acid is modified to contain a "protein block" that impedes translocation of the enzyme. To prepare such protein blocks, biotin-streptavidin has been used due to the ease with which the biotin can be incorporated into nucleic acids by chemical synthesis. Several applications of oligonucleotides labeled with biotin-streptavidin for the study of helicase mechanisms are described.